Introduction {#sec1-1}
============

Amyloidosis is the term used to describe abnormal extracellular deposition of one of the biochemically unrelated protein-rich substances (insoluble and proteolysis resistant) in the skin or other organs. The composition of such substances although formed by different types of proteins, presents one common aspect - binding to Congo red dye, having a reddish coloration in normal light or birefringent green coloration under polarized light. Tissue infiltration by these amyloid deposits occurs in a localized or systemic manner. When localized, there can be only cutaneous involvement and when systemic, it may be primary, secondary (reactive systemic) or heredofamilial. Localized or organ limited amyloidosis can be classified into cutaneous amyloidosis, endocrine, and cerebral amyloidosis.\[[@ref1]\]

In primary cutaneous amyloidosis (PCA), there is deposition of amyloid in apparently normal skin, without the involvement of internal organs.\[[@ref1]\] The type of amyloid deposited in PCA is AL type.\[[@ref2]\] PCA can be classified into three main categories: macular amyloidosis, lichen or papular amyloidosis, and nodular or tumefactive amyloidosis. Coexistence of macular and papular forms is seen in some individuals, and then, it is termed biphasic amyloidosis. Some unusual variants such as widespread diffuse hyperpigmentation without papules but poikiloderma-like involvement, lesions following Blaschko\'s line, etc., have also been reported.\[[@ref2]\]

The etiology of most forms of PCA is unknown. PCA appears to be multifactorial in origin; however, environmental and genetic factors play important role in its pathogenesis. Male and female are equally affected with a female preponderance in the nodular variant. Middle-aged adults mainly suffer. Some racial variances, familial forms, and aggravating factors such as friction, and rubbing are described in earlier literature.

The pathogenesis, also known as the "keratinocyte-theory", is centered on inappropriate apoptosis of the keratinocytes with filamentous degeneration, which is later converted into amyloid material.\[[@ref3]\]

As there is not much data available regarding the demography, epidemiology, clinical patterns and distribution, and histopathological findings, especially from the eastern part of India, we conducted a cross-sectional, institution-based study to evaluate clinicopathological patterns of PCA in eastern India.

Materials and Methods {#sec1-2}
=====================

This is an institution based, cross-sectional study conducted on consecutive patients of PCA from November 2014 to January 2016. All cases clinically diagnosed as cutaneous amyloidosis and consented to take part in the study were included in the study. Due permission was obtained from the Institutional Ethics Committee. Detailed history and clinical examination were noted in a case record form which included demographic profile, clinical characteristics, and type with a special mention of lifestyle factors such as scrubbing, friction, sun exposure, and atopic background. Skin biopsy was done with a 3 mm sterile skin biopsy punch with standard aseptic precautions, and the histopathology sections were stained with both hematoxylin and eosin stain and Congo red stain. Congo red-stained sections were visualized under polarized microscopy for apple green birefringence. All data were analyzed by SPSS statistical software version 20 (Tulsa, Oklahoma: StatSoft Inc.,2001).

Results and Analysis {#sec1-3}
====================

Among the 8870 new outpatient department (OPD) patients screened; we were able to recruit 100 patients with PCA fulfilling the inclusion and exclusion criteria. Females outnumbered males with 1.9:1 ratio \[[Table 1](#T1){ref-type="table"}\]. Majority of our patients were young adults with 46% belonging to the age group of 20--39 years. Middle aged and older (above 40 year) constituted 39% of our study population. The mean age at presentation was 38.35±13.7 \[[Table 1](#T1){ref-type="table"}\].

###### 

Demography of primary cutaneous amyloidosis
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Out of 100 patients of PCA, 48 patients were of macular variety (48%), 22 patients were of lichen amyloidosis (22%), and biphasic amyloidosis was seen in 30 (30%) patients \[[Table 1](#T1){ref-type="table"} and Figures [1](#F1){ref-type="fig"}-[3](#F3){ref-type="fig"}\]. Macular, biphasic, and lichenoid, all three varieties of PCA were most common in 30--39 years of age group. There was no statistical difference in age at presentation between the three types of PCA (*P*=0.058) when analyzed by one-way ANOVA \[[Table 1](#T1){ref-type="table"}\].
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![Lichen amyloidosis with fingertip eczema](IJD-64-28-g003){#F2}

![Generalized biphasic primary cutaneous amyloidosis](IJD-64-28-g004){#F3}

All three types of PCA were common in females with no statistical significance of gender difference (*P*=0.408) \[[Table 1](#T1){ref-type="table"}\]. Pigmented macules with rippled pattern were seen in all cases of macular amyloidosis. Pigmented papules were seen in all cases of lichen amyloidosis and biphasic amyloidosis.

All patients had involvement of \>1 site. Lower limb (75%) was the most commonly affected site followed by upper limb (65%), neck (31%), upper back (19%) and least commonly involved site was face constituting 10% of all cases. Generalized involvement was seen in three cases of which two were macular variant and one was biphasic type \[[Table 2](#T2){ref-type="table"}\].

###### 

Comparative distribution of cutaneous lesions of different primary cutaneous amyloidosis
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Majority of the patients were homemaker accounting for 47 (47%) cases; 6 (6%) were farmer; 13 (13%) were student; and the remaining 34 (34%) were pursuing other professions. There was statistically significant difference between occupation and type of the PCA \[[Table 1](#T1){ref-type="table"}\].

Majority of the patients with cutaneous amyloidosis had duration between 1 and 5 years (62%); duration \<1 year was seen in 17% of patients and 21% had duration \>5 years. Mean duration of disease of different types of PCA was 35.9 months, 44.9 months, and 62.4 months for macular, lichenoid, and bipolar PCA, respectively. Costal Wallis ANOVA found this statistically significant \[[Table 1](#T1){ref-type="table"}\].

A total of 46 patients were asymptomatic and 54 were symptomatic. In macular amyloidosis, 13 were symptomatic. In both lichen and biphasic forms, most of the patients were symptomatic (*P*\<0.001) \[[Table 1](#T1){ref-type="table"}\].

Only 21 (21%) gave history of using scrub during bathing and 79 (79%) patients did not give any history of chronic friction (*P*=0.063) \[[Table 1](#T1){ref-type="table"}\].

Positive family history was recorded in total 17 (17%) cases; 12 (25%) cases of macular amyloidosis, 2 (6.7%) cases of biphasic, and 3 (13.6%) cases of lichen amyloidosis had positive family history (*P*=0.99).

Only 24 (24%) patients had a history of significant photo exposure and the remaining 76 (76%) had occasional insignificant sun exposure \[[Table 3](#T3){ref-type="table"}\].

###### 

Histopathological features of primary cutaneous amyloidosis
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Histopathological examination of hematoxylin and eosin-stained sections of lichen amyloidosis showed hyperkeratosis, papillomatosis, mild acanthosis, and elongated rete ridges. There was an expansion of dermal papillae with globular deposits of eosinophilic, amorphous acellular material. Macular amyloidosis showed amorphous deposits in the upper dermis without significant epidermal changes. Congo red stain showed these deposits as reddish orange substance in 28 samples out of 64 samples on which Congo red could be performed \[[Table 3](#T3){ref-type="table"} and Figures [4](#F4){ref-type="fig"}-[6](#F6){ref-type="fig"}\].
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![Macular amyloidosis (Congo red, ×100)](IJD-64-28-g009){#F6}

Twenty cases (20%) had history of preexisting dermatoses including eczema, generalized dryness, and atopy \[[Figure 2](#F2){ref-type="fig"}\]. Some had associated systemic diseases including diabetes mellitus, hypothyroidism, hypertension, liver dysfunction; however, none of these associations was significant \[[Table 4](#T4){ref-type="table"}\].

###### 

Associated conditions with primary cutaneous amyloidosis
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Discussion {#sec1-4}
==========

Amyloidosis can either be localized or systemic. The various forms of localized cutaneous amyloidosis are macular, lichen, and nodular. Sometimes, the features of LA and MA coincide and are known as biphasic amyloidosis.\[[@ref4]\] Nodular amyloidosis is a rare condition. Secondary cutaneous amyloidosis is characterized by the presence of amyloid in the stroma of various cutaneous tumors such as basal cell carcinoma, squamous cell carcinoma, nevocellular nevus and a few adnexal tumors. Secondary cutaneous amyloid deposits are also seen in seborrheic and actinic keratoses, Bowen\'s disease, porokeratosis, skin treated with UVA radiation after the ingestion of psoralens.\[[@ref5]\]

During the course of the study, there were 100 new patients with a diagnosis of cutaneous amyloidosis among 8870 new patients who attended the skin OPD. Hence, the prevalence of cutaneous amyloidosis was 1.13% among the patients attending the skin OPD.

In the present study of 100 cases of PCA, macular amyloidosis was most common (48%), followed by biphasic amyloidosis (30%) and lichen amyloidosis (22%). In a study by Vijaya *et al*., lichen amyloidosis was the most common variant (65.63%), with macular amyloidosis accounting for only 15.63% and biphasic amyloidosis seen in 18.75%.\[[@ref6]\] Another study reported that 90% of the cases were macular amyloidosis while only 10% were lichen amyloidosis.\[[@ref7]\] One similar study found macular amyloidosis in 74.13% of patients and lichen amyloidosis in 25.86%.\[[@ref8]\] A study in Malaysia on PCA showed that only 26% were macular amyloidosis while 74% were lichen amyloidosis.\[[@ref9]\] A recent study done in south India showed lichen amyloidosis as the frequently encountered type (61.54%).\[[@ref1]\]

The occurrence of macular amyloidosis being more common than lichen amyloidosis in the present study was in concurrence with some studies\[[@ref7][@ref8]\] but was not in concordance with some other studies.\[[@ref6][@ref9]\] These results showed that there could be considerable regional variation in the occurrence which might be due to local cultural practice.

In our study, majority of the patients belong to the age group of young adults, with age 30--39 years constituting 35% followed by 20--29 years at 21%. The mean age was 38.35±13.7. Our finding corroborated with a study of cutaneous amyloidosis which noted the commonly affected age group to be 30--39 years (29.41%) followed by 20--29 years (24.71%). Both macular and lichen amyloidosis were seen frequently in the age group of 30--39 years as in the present study. The mean age of cutaneous amyloidosis was 39 years, very similar to our finding.\[[@ref10]\] A similar study from Iran on macular amyloidosis observed 75% of patients were between the age group 21--50 years. The mean age of the patient was 36.25.\[[@ref11]\] Another study from Singapore observed that the most common age group of lichen amyloidosis was 60--70 years (31.5%) which was in discordance with our study.\[[@ref12]\]

There was a female preponderance in our study with male-to-female ratio of 1:1.9.Sex distribution between different subtypes was comparable with the study population and statistically insignificant. Our finding correlated well with studies of Looi *et al*.\[[@ref9]\] and Kibbi *et al*.\[[@ref8]\] but did not corroborate with the finding of the study done by Rasi *et al*.\[[@ref13]\] and Black and Jones\[[@ref11]\] where female-to-male ratio in macular amyloidosis was much higher than our finding.

The most common sites of involvement were the upper (65%) and lower (64%) limbs. The other sites of involvement in decreasing order of frequency were neck (31%) and upper back (19%). Bony prominences such as clavicular and scapular regions were involved in 56 patients, with rare sites such as the face, buttocks, abdomen, and chest being involved in one, one, thirteen, and seven patients, respectively.

Homemakers were the most commonly affected group in the current study (47%). Our finding was corroborating with most previous studies.\[[@ref8][@ref12]\]

Majority of patients with cutaneous amyloidosis had duration between 1 and 5 years (62%). Duration \<1 year was seen in 17% of patients, 21% had duration \>5 years. In one study, duration of PCA varied from 6 months to 40 years (median, 14 years). Most cases had the condition for 2--20 years.\[[@ref13]\] Other studies had similar findings.\[[@ref14]\]

Of 100 patients with cutaneous amyloidosis, 54 were symptomatic. In macular amyloidosis 13 were symptomatic. Majority of patients in all forms of PCA were symptomatic presenting with mild itching. However, the severity of itching was significantly high in biphasic and lichen amyloidosis when compared to macular variant (*P*\<0.01). Other workers also observed the same. A recent study from India showed 32% were asymptomatic and 68% were symptomatic which was similar to the present study.\[[@ref15]\]

Mechanical trauma, such as friction, scrubbing or that induced by nylon fibers and bristles, has been considered in the etiology of cutaneous amyloidosis and has been reported under various names, such as friction amyloidosis, towel melanosis, and nylon clothes friction dermatitis.\[[@ref16]\]

Only 21 (21%) of our patients gave history of using scrub during bathing or any kind of regular mechanical trauma or friction and 79 (79%) patients denied any history of chronic friction. In a study on macular amyloidosis, 15% of patients had a history of using scrubber.\[[@ref7]\] In one study from India, the role of scrub was seen in 30.76% of the patients,\[[@ref17]\] whereas Rasi *et al*. reported that in their study only 4% had a history of chronic friction.\[[@ref13]\] In another study from south India, 46% of the patients gave a history of using nylon scrubs or towels.\[[@ref10]\] Our findings as well as findings of some other studies have put a serious question mark on the "keratinocyte hypothesis" of origin of PCA.

Family history was not significantly associated with PCA. In the present study, positive family history was noted in 17 (17%) patients. In 2005, a study on lichen amyloidosis showed that 20% of cases had a positive family history.\[[@ref18][@ref19]\] In another study on macular amyloidosis, family history was found in 10% cases.\[[@ref20][@ref21]\] The overall positive family history of 17% in this study was similar to other studies, an observation that showed genetic predisposition and racial factor might contribute to a minor role in the occurrence of PCA.\[[@ref22][@ref23][@ref24]\]

Of the total 100 patients, only 24 (24%) had a history of regular sun exposure whereas the majority of the patients of all three forms of PCA denied regular sun exposure.

Conclusion {#sec1-5}
==========

PCA is a condition, which is often easy to recognize but difficult to treat as we have very less understanding of the etiopathological factors associated with the disease. Our study showed that the disease was most common in its macular form in young adult females, usually without any precipitating factors. The disease is chronic in nature and presentation to qualified dermatologist may be delayed by months or years as it is often asymptomatic or mildly pruritic especially in its macular form. However, most interesting findings coming out of our study is that the recurrent friction through scrubbing, etc., and regular photo exposure, which are often blamed to be causative factors for the disease process, may not be significantly involved. However, further longitudinal studies are required to find out genetic or personal or cultural factors responsible for the disease causation.
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